Phylogenomic analysis of the L1 retrotransposons in Deuterostomia.
L1 retrotransposons constitute the largest single component of mammalian genomes. In contrast to the single remaining lineage of L1 retrotransposons in mammalian genomes, some teleost fishes contain a highly diverse L1 retrotransposon repertoire. Major evolutionary changes in L1 retrotransposon repertoires have therefore taken place in the land vertebrates (Tetrapoda). The lack of sequence data for L1 retrotransposons in the basal living Tetrapoda lineages prompted an investigation of their distribution and evolution in the genomes of the key tetrapod lineages, amphibians and reptiles, and in lungfishes. In this study, we combined genome database searches with PCR analysis to demonstrate that L1 retrotransposons are present in the genomes of lungfishes, amphibians, and lepidosaurs. Phylogenomic analysis shows that the genomes of Deuterostomia possess three highly divergent groups of L1 retrotransposons, with distinct distribution patterns. The analysis of L1 diversity shows the presence of a very large number of diverse L1 families, each with very low copy numbers, at the time of the origin of tetrapods. During the evolution of synapsids, all but one L1 lineage have been lost. This study establishes that the loss of L1 diversity and explosion in copy numbers occurred in the synapsid ancestors of mammals, and was most probably caused by severe population bottlenecks.